Caracterització microestructural i mecànica de compòsits hdpe/fibres lignocel.lulòsiques by Colom Fajula, Xavier
UNIVERSITAT POLITÉCNICA DE CATALUNYA 
ESCOLA TÉCNICA SUPERIOR D'ENGINYERIA 
INDUSTRIAL DE TERRASSA 
 
 
 
 
 
 
 
 
 
CARACTERITZACIÓ MICROESTRUCTURAL I 
MECÀNICA DE COMPÒSITS HDPE/FIBRES 
LIGNOCEL·LULÒSIQUES 
 
 
 
 
TESI DOCTORAL 
 
 
 
 
 
 
 
 
 
Xavier Colom Fajula 
CAPÍTOL 7. - BIBLIOGRAFIA
Bibliografia.-239
7.- BIBLIOGRAFIA
Allinger, N.L., Cava, M.P., De Jongh, D.C., Johnson, C.R., Lebel, N.A. i Stevens, C.L.,
"Química Orgánica", 2a edición, Editorial Reverte, S.A., Barcelona (1991).
American Society for Testing and Materials (ASTM), "Standard Test Method for Tensile
Properties of Plàstics" D-638-89, Philadelphia (EUA) (1989).
Arkles, B., Steinmetz, J., i Hogan, J., "Los agentes de acoplamiento silano-poliméricos
mejoran la resistencia de los composites", Revista de Plásticos Modernos, 56(386), 245-
248 (1998).
Arvanitopoulos, C.D. i Koenig J.L.,"FT-ir Microspectroscopic Investigation of the
interphase of Epoxy Resin-Glass Fiber Reinforced Composites", Applied Spectroscopy,
50(1), 344-315(1996).
Baba, K., "Kyoto Wood Research Institute", http://woodl.laiwri.kyoto-u.ac.jp: 10080
(1998).
Baba, K., Ona, T., Takabe, K., Itoh, T. i Ito, K., en la Web de la Kyoto Wood Research
Institute. http://woodl.kuwri.kyoto-u.ac.jp 10080 (1998).
Bakar, M., Hamadi, B. i Rahma, R., "Natural and artificial weathering of low density
polyethylene-based thermal films", Journal of Applied Polymer Science (Applied Polymer
Symposium), 55, 25-36 (1994).
Banwell, C.N., "Fundamentáis of Molecular Spectroscopy", 3a Ed., McGraw-Hill,
London (Anglaterra) (1983).
240.- Caracterització mecànica i microestritctural de compòsits HDPE/fibres lignocel·lulòsiques
Bell, R.J., "Introductory Fourier Transform Spectroscopy", Acadèmic Press, New York
(EUA) (1975).
Berhtein, V.A. i Egorov, V.M., "Differential Scanning Calorimetry of Polymers", Ed.
Ellis Horwood, New York (EUA) (1994).
Blackwell, J., "Infrared an Raman Spectroscopy of Cellulose", en "The Structures of
Cellulose. Characterization of the Sòlid States", Rajai H. Atalla Editor. American
Chemical Society. Washington D.C. (EUA) (1987).
Blackwell, J., Kolpak, F.J. i Gardner, K.H., "Structures of Native and Regenerated
Celluloses", en "The Structures of Cellulose. Characterization of the Sòlid States", Rajai
H. Atalla Editor. American Chemical Society. Washington D.C.(EUA) (1987).
Bower, D.I. i Maddams, W.F., "The Vibrational Spectroscopy of Polymers", Cambridge
University Press, Cambridge (Anglaterra) (1989).
Brandrup, J. i Immergut, E. H., "Polymer Handbook". Third Edition. Wiley-Interscience
Publication, New York (EUA) (1989).
Bravo, J. i Hotchkiss, J.H., "Identification of volatile compounds resulting from the
thermal oxidation of polyethylene", Journal of Applied Polymer Science, 47, 1741-1748
(1993).
Brown, M.E., "Introduction to thermal analysis" Chapman and Hall. New York (EUA)
(1988).
Brysond, J.A., "Plàstic Materials", Butterworths, London (Anglaterra) (1989).
Buj, C., "Estudio de la degradación microesrtructural de la madera de Populus trèmula y
Buxus sempervirens en cámara de UV-vis mediante espectroscopia FT-ir", Projecte Final
de Carrera, EUETIT, Terrassa (1998).
Bibliografía.- 241
Carrasco, F., Kokta, B.V., Arnau, J. i Pagès, P., "The Effect of Low-Temperature
Exposure on Mechanical Properties of Polyethylene-Wood Fiber Composites",
Composites, 33(2), 46-52 (1993).
Carrasco, F., Pagès, P., Saurina, J. i Colom, X., " Estudio mediante FT-ir y DSC de los
cambios de cristalinidad del polietileno de alta densidad inducidos por condiciones
climáticas drásticas", Afinidad, 52(458), 231-237 (1995).
Carrasco, F. i Pagès, P., "Prestaciones mecánicas de materiales compuestos de
polietileno de alta densidad y fibras celulósicas", Afinidad, 52(459), 327-334 (1995).
Carrasco, F. i Pagès, P., "Propiedades mecánicas de materiales compuestos de
polietileno/celulosa sometidos a envejecimiento natural", Información Tecnológica, 8(2),
31-35(1997).
Casas, J., "Óptica", Ed. Cooperativa de Artes gráficas, Zaragoza (1985).
Chtourou. H., Riedl, B. i Kokta, B.V., "Strength properties of wood-PE composites",
TAPPI Journal, 90 (4), 141-151 (1997).
Colom, X., "Estudi dels mecanismes de degradació mediambiental del polietilè d'alta
densitat mitjançant la tècnica FT-ir, Treball Fi de Carrera, ETSEIT, Terrassa (1994).
Colom, X., Pagès, P., Saurina, J. i Carrasco, F., "Estudio espectrofotométrico FT-ir de
los cambios microestructurales de configuración inducidos por la exposición del
polietileno de alta densidad (FIDPE) a bajas temperaturas". Afinidad 52 (456), 87-94
(1995).
Colom, X., Pagès, P., Carrasco, F. i Cañavate, J., "Influencia de la proporción de fibras
celulósicas en las propiedades mecánicas de materiales compuestos con matriz de
polietileno de alta densidad." Propiedades Mecánicas de Sólidos, Ed. F.J. Gil Mur
Barcelona 594-600 (1996).
242.- Caracterització mecànica i microestructural de compòsits HDPE/fibres lignocel·lulòsiques
Colom, X., Pagès, P., Saurina, J., Cañavate, J. i Carrasco, F., "Study of the Changes in
Cristallinity of the HDPE matrix in Composites with cellulosic Fibers Using DSC and
FT-ir", Composites (acceptat) (1998).
Colom, X., Pagès, P., Carrasco, F., Cañavate, J. i Pérez-Folch, J., "Estudio del
comportamiento mecánico del HDPE sometido a distintas condiciones de degradación y
envejecimiento", Anales de Ingeniería Mecánica, 12(2) 488-493 (1998).
Charton, R.P., "Thermopplastic Polymers" en "Thermal Charqcterization of Polymeric
Materials" C3, Ed. E.A. Turi, 2th Edition, Acadèmic Press, New York (EUA) (1981).
Chevasssus, F., "Phénomenes de dégradation et de stabilisation des polymères"
Conférence presentée a l'issue de l'assamblée genérale du 10 mars 1977, Paris (França).
Compton, T.R., "The Analisys of Plàstics",. Pergamon Press 8a Ed, Oxford (Anglaterra)
(1986).
Conley, T., "Espectroscopia Infrarroja". Ed. Alhambra, Madrid (1979).
Cousin, P., Bataille, P., Schreiber, H.P. i Sapieha, S., "Cellulose - Induced crosslinking
of Polyethylene", Journal of Applied Polymer Science, 37, 3057-3060 (1989).
Coutinho, F.M.B., Costa, T.H.S. i Carvalho, D.J., "Polypropylene wood fiber
composites: Effects of treatment and mixing conditions on mechanical properties",
Journal of Applied Polymer Science , 65, 1227-1235 (1997).
Cox, H.L., "The elasticity and strength of paper and other fibrous material", Journal
Applied of Physics, 1(3), 72-79 (1952).
Czaenecki, L. i White, J., "Shear flow rheologycal properties, fiber damage, and
mastication characteristics of aramid, glass and cellulose-fiber reinforced polystyrene
melts", Journal of Applied Polymer Science, 25, 1217-1244 (1980).
Bibliografia.- 243
Destiné, J. N., Wang J., Heitner, C. i Manley, R. St, "The Photodegradation of Milled-
Wood Lignin. Part I: The Role of Oxygen." Journal of Pulp and Paper Science, 22(1),
J24-J30 (1996).
D'Esposito, L. i Koening, J.L.," Application of Fourier Transform Infrared Spectroscopy
to Study of Semicrystalline Polymers: Poly(ethylene Terephthalate)", Journal of Polymer
Science, 14, 1731-1741(1976).
Dingle, L.E., "Aligned discontinuous carbón fibre composite", Proceedings of the Fourth
International Conference on Carbón Fibres, their Composites and Aplications, Plàstics
Institute, London (Anglaterra) (1974).
Dodd, J. i Tonge, K., "Thermal methods", Wiley and Sons, New York (EUA) (1987).
Ellis, G., Marco, C. i Gómez, J.M., "La espectroscopia vibracional aplicada a la
investigación y desarrollo de materiales polímeros: I. Aspectos fundamentales de la
espectroscopia vibracional de infrarrojo y raman", Revista de Plásticos Moderaos,
62(426), 765-773 (1991).
Erra, P., Gómez, L., Dolcet, L.M. i Julià M.R., "FT-ir Analysis to study chemical
changes in wool following a sulfitolysis treatment", Textil Research Journal, 67(6), 397-
401 (1997).
Epolene Polymers as Specialty Additives en la http:/www.Eastman.com/cirbo/epopol2 .
shtml
Evans, P.A., "Differentiating hard from son woods using Fourier transform infrared and
Fourier transform Raman spectroscopy", Spectrochimica Acta, 47A(9/10), 1441-1447
(1991).
Félix, J.M. i Gatenholm, P., "Effect of transcrystalline morphology on interfacial
adhesión in cellulose/propylene composites" Journal of Materials Science, 29, 3043-
3049 (1994).
244.- Caracterització mecànica i microestructural de composits HDPE/fibres lignocel·lulòsiques
Ferraro, J.R. i Basile, J.L. "Fourier Transform Infrared Spectroscopy", Vol.l, Acadèmic
Press, New York (EUA)(1978).
Ferrús, R. i Pagès, P., "Water retention valué and degree of crystallinity by infrared
absortion spectroscopy in caustic-soda-treated cotton", Cellulose Chemistry and
Technology, 11, 633-637 (1977).
Flink, P., Westerlind, B., Rigdahl, M. i Stenberg, B., "Bonding of untreated cellulose
fibers to natural rubber", Journal of Applied Polymer Science 35, 2155-2164 (1988).
French, R.N., Machado, J.M. i Lin-Vien, D., "Miscible polyacetal poly(vinyl phenol)
blends: 1. Predictions based on low molecular weight analogs" Polymer, 33 (4), 755-759
(1992).
Gachter, R. i Muller, H. "Plàstic Additives Handbook". Eb. Hanser Publishers, Munich
(Alemanya) (1990).
Gacen, J. i Maillo, J., "Algodón y Celulosa. Estructura y Propiedades". Cátedra de
Polímeros Textiles y fibras químicas. ETSIIT, Terrassa (1987).
Garton, A., "Infrared Spectroscopy of Polymer Blends, Composites and Surfaces".
Hanser Publishers, New York (EUA) (1992).
Gatenholm, P., Bartilsson, H. i Mathiasson, A., "The eífect of chemical composition of
interphase on dispersión of cellulose fibers in polymers. PVC-coated cellulose in
polystyrene", Journal of Applied Polymer Science, 49, 197-208 (1993).
Gatenholm, P. i Mathiasson, A., "Degradable natural composites II Synergistic effects of
processing cellulose with PHB" Journal of Applied Polymer Science, 51, 1231-1237
(1994).
Bibliografía.- 245
Gilbert, R.D., "Cellulosic Polymers. Blends and Composites". Hanser Publishers, Munich
(Alemania) (1994).
Griffiths, P.R., "Chemical Infrared Fourier Transform Spectroscopy", John Wiley &
Sons, New York (EUA) (1975).
Halpin, J.C. i Tsai, S.W., "Environmental factorsin composite materials desing" Air
Forcé Materials Laboratory Technical Report, AFML-TR-67-423 EUA (1967).
Hayashi, J., Kon, H., Takai, M., Hatance, M., i Nozawa, T. "Possible Cause of
Structural Irreversibility Between Cellulose I and Cellulose II Famílies", en "The
Structures of Cellulose. Characterization of the Solid States", Rajai H. Atalla Ed:
American Chemical Society. Washington D.C. (EUA) (1987).
Heitner, C. "Light-Induced Yellowing of Wood-Containing Papers. An Evolution of the
Mechanism", en Photochemistry of Lignocellulosic Materials. Cyril Heitner, Editor &
J.C. Scaiano, Editor. American Chemical Society, Washington D.C. (EUA) (1993).
Hedenberg, P. i Gatenholm, P., "Conversitin of Plastic/Cellulose Waste into Composites.
Y Model of the Interphase", Journal of Applied Polymer Science, 56, 641-651 (1995).
Hemminger, W. i Hohne, G., "Calorimetry. Fundamentáis and Practice". Springer-
Verlag, Berlin-Heildelberg (Alemania) (1984).
Hergert, H.L., "Infrared Spectra of Lignin and Related Compounds. II. Conifer Lignin
and Model Compounds". Journal of Orgànic Chemistry, 25, 405-413 (1960).
Herrera-Franco, P.J. i Aguuilar-Vega, M.J., "Effect of fiber treatment on the mechanical
properties of LDPE-henequen cellulosic fiber composites", Journal of Applied Polymer
Science 65, 197-207 (1997).
Horta, A., "Interacciones entre polímeros", Revista de Plásticos Modernos", 59(406),
514-517(1990).
246.- Caracterització mecànica i núcroestructural de composits HDPE/fibres lignocel·lulòsiques
Hull, D., "An Introduction to composite materials", Cambridge University Press,
Trumpington Street, Cambridge (Anglaterra) (1987).
Hurtubise, F.G. i Kràssig, H., "Classification of Fine Structural Characteristics in
Celluloseby Infrared Spectroscopy", Analytical Chemistry, 32 (2), (1960).
Ilerr, R.K., "The chemistry of Silica", John Wiley& Sons, New York (EUA), (1979).
Ishida, H. i Koenig, J.L., "Hydrolytic stabnility of silane coupling agents on E-glass fibers
studied by Fourier transform infrared spectroscopy." Proceedings of the 35^ SPI/RP
Annual Technology Conference, paper 23-A Society of the Plàstics Industry, New York
(EUA) (1980).
Ishikawa, A., Okano, T. I Sugiyama, J., "Fine structure and tensile properties of ramie
fibres in the crystallinee form of cellulose I, II, U i IV" Polymer, 38(2), 463-468 (1997).
Isogai, A. I Atalla, R.H., "Amorphous Cel·luloses Stable in Aqueous Media: Regeneratio
from SO2- Amine Solvent System", Journal Polymer Science: Part A, 29, 113-119 (1991).
Janear, J., DiAnselmo, A. i DiBenedetto A.T., "The Yield Strength of Particulate
Reinforced Thermoplastic Composite", Polymer Engineering Science", 32, 1394-1399
(1992).
Kalaprasad, G., Sabu T., Pavithran, C., Neelakantan, N.R. i Balakrishan, S., "Hybrid
Effect in the Mechanical Properties of short Sisal/Glass Hybrid Fiber Reinforced Low
Density Polyethylene Composites", Journal of Reinforced Plàstics and Composites, 65,
48-73 (1997).
Kalinski, R., Galeskil, A. i Kryszewskil, M., "Low density polyethylene filled with chalk
and liquid modifier", Journal of Applied Polymer Science, 26, 4047-4058, (1981).
Karlsson, O. i Westermark, U., "Evidence for Chemical Bonds Between Lignin and
Cellulose in Kraft Pulps", Journal of Pulp and Paper Science, 22(10), J397-J401 (1996).
Bibliografía.- 247
Kazayawoko, M., Balatinecz, J.J., Woodhams, R.T. i Law, S., "Effect of the esther
linkages on the mechanical properties of wood fiber-polypropylene composites" Journal
of Reinforced Plàstics and Composites, 16(15), 1385-1406 (1997).
Koenig, J.L., "Spectroscopy of Polymers", Ed. American Chemical Socity, Washington
D.C. (EUA) (1992).
Kollmann, F.F.P. i Coré, W.A., "Principies of Wood Science and Technology".
Springer-Verlag, Berlin-Heildelberg (Alemanya) (1968).
Kokta, B.V., Chen, R., Daneault, C. i Valade, J.L., ""Use of Wood Fibers in
Thermoplastic Composites. Polystyrene", Polymer Composites, 4, 229-241 (1983).
Kokta, B.V., Kamdem, P.D., Beshay, AD. i Daneault, C., "Use of Wood Fibers in
Thermoplastic Composites III. Polymethylmethacrylate", Polymer Composites, 7(3),
251-267(1986).
Kokta, B.V., Daneault, C., i Beshay, A.D., "Use of Grafted Fibers in Thermoplasatic
Composites IV. Effect of Extreme Conditions on Mechanical Properties of Polyethylene
Composites", Polymer Composites, 7(5), 337-348 (1986).
Kondo, T., Sawatari, C. "A Fourier transform infra-red spectroscopic analysis of the
character of hydrogen bonds in amorphous cellulose", Polymer, 37(3), 393-399 (1996).
Kuruvilla, J., Sabu, T. i Pavithran, C., "Dynamic Mechanical Properties of Short Sisal
fiber Reinforced Low Density Polyethylene composites", Journal of Reinforced Plàstics
and Composites, 12, 139-154 (1993).
Kuruvilla, J., Sabu T. Pavithran, C. i Brahmakumar, M., "Tensile properties of short sisal
fiber reinforced polyethylene composites", Journal of Applied Polymer Science, 47,
1731-1739(1993).
248.- Caracterització mecànica i microestructural de composi ts HDPE/fibres lignocel·lulòsiques
Kuruvilla, J., Sabu, T. i Pavithran, C., "Effect of ageing on the physical and mechanical
properties of sisal-fiber-reinforced polyethylene composites", Composites Science and
Technology, 53,99-110(1995).
Kuruvilla, J., Sabu T. i Pavithran, C., "Effect of chemical treatment on the tensile
properties of short sisal-fiber-reinforced polyethylene composites", Polymer, 37(23),
5139-5149(1996).
Leary, G. J., "Recent Progress in Understanding and Inhibiting the Light-Induced
Yellowing of Mechanical Pulps", Journal of Pulp and Paper Science, 20(6), J154-J160
(1994).
Leary, G. J., "The Yellowing of Wood by Light". Tappi Journal, 50(1), 17-19 (1967).
Leary, G. J., 'The Yellowing of Wood by Light: Part II." Tappi Journal, 51(6), 257-261
(1968).
Lightsey, G.R., "Orgànic fillers for thermoplastics" Polymer Science Technology, Vol.
17 Plenum Press, New York (EUA) (1983).
Lin, S.Y. i Kringstad, K. P., "Stabilization of Lignin and Lignin Model Compounds to
Photodegradation." Tappi Journal, 53(9), 1675-1680 (1970).
Maiti, S.N. i Singh, K., "Influence of wood flour on the mechanical properties of
polyethylene", Journal of Applied Polymer Science, 32, 4285-4289 (1986).
Maldas, D. i Kokta, B. V., "The effect of Aging Conditions on the Mechanical Properties
of Wood fiber-Polystyrene Composites: chemithermomechanicalPulp as a a Reinforcing
Filler". Composites Science and Technology, 36, 167-182 (1989).
Maldas, D., Kokta, B.V. i Daneault, C., "Influence of coupling agents and trestments on
mechanical properties of cellulose fiber polystyrene composites", Journal of Applied
Polymer Science, 37, 751-775 (1989).
Bibliografía.- 249
Maldas, D. i Kokta, B.V., " Effect of recycling on the mechanical properties of wood
fiber-polystyrene composites. II Sawdust as a reinforcing filler", Polymer Plast.
Technology Engineering, 29 (5/6), 419-454 (1990).
Maldas, D. i Kokta, B.V., £CRole of coupling agents on the performance of woodflour-
filled polypropylene composites", International Journal of Polymeric Materials, 27(1/2),
77-88 (1994).
Maldas, D. i Kokta, B. V., "Composite molded producís based on recycled polypropylene
and woodflour", Journal of Thermoplastic Composite Materials, 8(4), 420-434 (1995).
Maldas, D. i Kokta, B.V., "Composite molded producís based on recycled
thermoplastics and waste cellulosics II, kenaf fiber-recycled PE composites", Journal of
Reinforced Plàstics and Composites, 14(5), 458-470 (1995).
Manikandana, N. F.C., Diwan, S.M. i Sabu, Thomas., "Tensile properties of short sisal
fiber reinforced polystyrene composites", Journal of Applied Polymer Science, 60,
1483-1497 (1996).
Manrich, S. i Marconde, J.A., "The effect of chemical treatment on wood and polymer
characteristics on the properties of wood-polymer composites", Journal of Applied
Polymer Science, 37, 1777-1790 (1989).
Martínez, J.M. i Collar, E.P., "Materiales heterogéneos e interfase". Revista de Plásticos
Modernos, 67(458), 156-164 (1994).
Mathot, V.B.F. "Calorimetry and thermal analysis on polymers", Hanser Verlag,
Munchen (Alemanya) (1993).
Mavrich, A.M., Ishida, H. i Koenig, J.L., " Infrared mapping of surface-modified Kevlar
fiber-reinforced epoxy systems", Applied Spectroscopy, 49, 149-155 (1995).
250.- Caracterització mecànica i microestructural de composi ts HDPE/fibres lignocel·lulòsiques
McKenzie, A.W; Yuritta, J.P., "Wood Fiber Reinforced Polymers", Appita 32(6), 460-
465(1979)
Miyake, A. "The infrared spectrum of polyethylen terephtalate. I. The Effect of
crystalüzation", 38, 479-495 (1959).
Miyashita, Y., Nishio, Y., Kimura, N., Suzuki, H. i IWATA, M., "Transition behaviour
of cellulose / poly(N-vinylpyrrolidone-co-glycidylmethacrylate) composites synthesized
by a solution coagulation/bulk polymerization method", Polymer, 37(10), 1949-1957
(1996).
Mukherjea, R.N., Pal, S.K. i Sanyal, S.K., "Studies on jute fiber composites with
polyesteramide polyols as interfacial agent", Journal of Applied Polymer Science, 28,
3029-3040 (1983).
Murty, V.M., i De, S.K, "Effect of particular fillers on short jute fiber-reinforced natural
rubber composites", Journal of Applied Polymer Science, 27, 4611-4622 (1982).
Nishio, Y. I Manley, R.St. J., "Cellulose/Poly(vinyl alcohol) Blends Prepared from
Solutions in N,N-Dimethylacetamide-Lithium Chloride", Macromolecules, 21, 1270-
1277 (1988).
Nelson, M.L. i O'Connor, R.T,. 'Helation of Certain Infrared Bands to Cellulose and
Crystal Lattice Type. Part I. Spectra of Lattice Types I, II, in and Amorphous
Cellulose", Journal of Applied Polymer Science, 8, 1311-1323 (1964).
Nelson, M.L. i O'Connor, R.T., "Relation of certain Infrared Bands to Cellulose
Crystallinity and Crystal Laticce Type. Part II. A New Infrared Ratio for Estimation of
Crystallinity in Cel·luloses I and IF', Journal of Applied Polymer Science, 8, 1325-1341
(1964).
Bibliografía.- 251
Nogolleva, Z., Kokta, B.V. i Chodak, I, "Composite LDPE/wood flour crosslinked by
peroxide", Journal of Macromolecular Science-Pure Applied Chemistry, A35(7/8), 1069-
1077 (1998).
O'Connor, R.T., "Instrumental Analysis of Cotton Cellulose and Modified Cotton
Cellulose", Marcel Dekker, New York (EUA) (1972).
O'Connor, R.T., DuPré, E. i McCall, E., "Infrared Spectrophotometric Procedure for
Analysis of Cellulose and Modified Cellulose", Analytical Chemistry, 29(7), (1957).
O'Connor, R.T., DuPré, E.F. i Mitcham D., "Applications of Infrared Absortion
Spectroscopy to Investigations of Cotton and Modified Cottons", Part I. Physical and
Crystalline Modifications and Oxidation", Textile Research Journal, 28, 382-392,
(1958).
Pagès, P., "Estudi dels canvis de cristal·linitat en la cel·lulosa utilitzant l'espectroscòpia
i.r." en "Miscel·lània de treballs científics en homenatge a Enric Casassas", Publicacions
UAB, Bellaterra (Espanya) (1991).
Pagès, P., Arnau, J., Carrasco, F. i Gironès, J., "Microestructural Changes induced by
fracture and degradation of HDPE folowed by FT-ir Spectrophotometry", Proceeding of
ó*1* Mediterranean Congress on Chemical Engineering, Book of Abstraéis, Vol II, 729,
Barcelona (1993).
Pagès, P., Carrasco, F., Saurina, J. i Colom, X., " FT-ir and DSC Study of HDPE
Structural Changes and Mechanical Properties Variation Exposed to Weathering Aging
During Canadian Winter", Journal of Applied Polymer Science, 60, 153-159 (1996).
Pagès, P., Carrasco, F.i Romeu, J., "Detección mediante espectrofotometría FT-ir de
cambios microestructurales degradativos en piezas a base de un copolímero
polipropileno-polietileno", Revista de Plásticos Modernos, 71(475), 42-48 (1996).
252.- Caracterització mecànica i microestructural de compòsits HDPE/fibres lignocel·lulòsiques
Pagès, P., Pascual, S., Colom, X., Cañavate, J. i Carrasco, F.,"Estudio de la
degradación y envejecimiento del HDPE sometido a la radiación ultravioleta mediante
esepctroscopía FT-ir", Materiales Polimèricos, Ed: J.M: Gómez-Fatou, A.B. Martínez,
J.A. Subirana, J.I. Velasco, Terrassa (1997).
Pagès, P., Carrasco, F., Pascual, S., España, F. y Colom, X., "Envejecimiento artificial
del polietileno de alta densidad mediante radiación U.V.", Anales de Ingeniería
Mecánica, 12(2) 585-590 (1998).
Painter, P.C., Runt, J., Coleman, M.M. i Harrison, I.R., "Fourier Transform Infrared
Study of Polyethylene Single Crystals in Suspensión", Journal of Polymer Science
(Polymer Physics Edition) 15, 1647-1654 (1977).
Pascuet, E., "Estudi comparatiu de la degradación microesrtructural de fibres
cel·lulòsiques (modal, viscosa i lyocell) en cámara de UV-vis utilitzant l'espectroscòpia
FT-ir", Projecte Final de Carrera, EUETIT, Terrassa (1998).
Paulsson, M., Simonson, R. i Westermark, U., "Chemical modification of lignin-rich
paper. Part 6. Some comments on the mechanism of light -induced yellowing of high-
yield pulps", Nòrdic Pulp and Paper Research Journal, 4, 234-238 (1996).
Pearl, LA. "Studies on Lignin and related Products. XTV. Spectral and Chromatographic
Data on Lignin Model Comounds in the Phenylpropane Series" Journal of Orgànic
Chemistry, 24, 736-757 (1959).
Phillips, G.O., Baugh, P.J. i McKellar, J.F., "Interaction of Radiation with Cellulose in
the Solid State" en "Photochemistry of Lignocellulosic Materials". Cyril Heitner, Editor
& J.C. Scaiano, Editor. American Chemical Society, Washington D.C. (EUA) (1993).
Plueddeman, E.P. "Mechanics of adhesión through silane coupling agents". Composite
Materials, 6, 174-216. Acadèmic Press, New York (EUA) (1974).
Bibliografia.- 253
Pukánszky, B., Turksányi B. i Tüdós, F., "Eflfect of interfacial interaction on tensile yield
stress of polymer compsites", en "Interfaces in Polymer, Ceràmic, and Metal Matrix
Composite", 467-77 (Ed. H. Ishida ) Elsevier, New York (EUA) (1988).
Pukánszky, B., "Particulate fillerd polypropylene: structure and properties", en
"Polypropylene: Structure, Blends and Composites", Vol.3, 1-70, Ed. Karger-Kocsis,
Chapman & Hall, London (Anglaterra) (1995).
Raj, R.G., Kokta, B.V. Maldas, D. i Daneault, C., "Use of wood fibers in thermoplastics
VII. The effect of coupling agents in polyethylene wood fiber composite", Journal of
Applied Polymer Science, 37, 1089-1103 (1989).
Raj, R.G.., Kokta, B.V. i Daneault, C.A, "Comparative Study on the effect of Aging on
Mechanical Properties of LLDPE-Glass fiber, Mica, and Wood Fiber Composites",
Journal of Applied Polymer Science, 40, 645-655 (1990).
Rezai, E. i Warner, R.R., "Polymer grafted cellulose fibers I. Enhanced wàter absorbency
and tensile strength", Journal of Applied Polymer Science, 65, 1463-1469 (1997).
Rezai, E. i Warner, R.R., "Polymer grafted cellulose fibers II. Polymer localization and
induced alterations in fiber morphology", Journal of Applied Polymer Science, 65, 1471-
1485 (1997).
Rezai, E. i Warner, R.R., <cPolymer grafted cellulose fibers III. Interactions of grafted
and ungrafted fibers in handsheets", Journal of Applied Polymer Science, 65, 1487-1492
(1997).
Romeu, J., Pagès, P. i Carrasco, F., "Detección mediante espectrofotometría FT-ir de
cambios microestructurales causados por envejecimiento artificial de un copolímero
polipropileno/polietileno", Revista de Plásticos Modernos, 74(495), 255-261, (1997).
254.- Caracterització mecànica i microestructural de compòsits HDPE/fibres lignocel·lulòsiques
Sain, M.M.. i Kokta, B. V., "Study of molecular interactions in polyfunctional maleimide-
modified polypropylene/pulp composite by ESCA, FTIR and DSC", Journal Adhesión
Science and Technology , 7(7), 743-760 (1993).
Sain, M.M. i Kokta, B.V., "Toughened thermoplasstic composites. Cross linkable
phenol formaldehyde and epoxy resins-coated cellulosic filled polypropylene
composites", Journal of Applied Polymer Science, 48(12), 2181-2196 (1993).
Sain, M.M., Kokta, B. V. i Maldas, D. "Effect of reactive additives on the performance of
cellulose fiber-filled polypropylene composites", Journal Adhesión Science and
Technology , 7 (1), 49-61 (1993).
Sain, M.M. i Kokta, B.V., "Response surface methodology a useful tool for the
optimitzation of molecular adhesión and mechanical properties of PP composites"
Journal of Reinforced Plàstics and Composites, 13(1), 38-53 (1994).
Sain, M.M., Kokta, B.V. i Imbert, C., "Structure property relationships of wood fiber
filled polypropylene composite", Polymer Plàstics Technology and Engineering , 33(1),
89-104 (1994).
Sain, M.M. i Kokta, B.V., "Polyolefm-wood filler composite I. Performance of m-
phenylene bismaleimide modified wood fiber in polypropylene composites", Journal of
Applied Polymer Science, 54(10), 1545-1559 (1994).
Sanadi, A.R., Young, R.A., Clemons, C. i Rowell, R.M., "Recycled Newspaper Fibers as
Reinforcing Fillers in Thermoplastics: Part I - Analysis of Tensile and Impact Properties
in Polypropylene", Journal of Reinforced Plàstics and Composites, 13, 54-67, (1994).
Sapieha, S., Carón, M. i Schreiber, H.P.,"Kinetics and Equiulibria of Wàter Sorption in
LLDPE-Cellulose Composites", Journal of Applied Polymer Science, 32, 5661-5663
(1986).
Bibliografia.- 255
Sapieha, S., Pupo, J.F. i Schreiber, H.P., "Thermal Degradation of Cellulose-Containing
Composites during Processing", Journal of Applied Polymer Science, 37, 233-240
(1989).
Sapieha, S., Alia, P. i Zang, H., "Dicumyl peroxide modified cellulose LLDPE
composites", Journal of Applied Polymer Science, 41, 2039-2048 (1990).
Sarkanen, K.V., Hou-Min C. i Ericsson, B., "Species Variation in Lignins. I. Infrared
Spectra of Guayacil and Syringyl Models", Tappi Journal, 50(11), 572-575 (1967).
Sarkanen, K.V., Hou-Min C. i Ericsson, B., "Species Variation in Lignins. II. Conifer
Lignins". Tappi Journal, 50(12), 583-586 (1967).
Sarkanen, K.V., Hou-Min C. i Ericsson, B., "Species Variation in Lignins. III.
Hardwood Lignins", Tappi Journal, 50 (12), 587-589 (1967).
Schnabel, J.M., "Polymer Degradation", Hanser Editorial, Barcelona (Espanya) (1993).
Seymour, R.B., "Degradación de polímeros", Revista de Plásticos Modernos, 42(419),
699-702 (1991).
Tabb, D.L., Sevcik, J.J. i Koening, J.L., "Fourier Transform Infrared Study of the
effects of Irradiation on Polyethylene", Journal of Polymer Science (Polymer Physics
Edition) 13, 815-824 (1975).
Tchoubar, B., "Mecanismos de reacción en Química Orgánica", Ed. Limusa, México
D.F. (Mèjic) (1976).
Takao, I. i Jungi, S., En la Web de la "Kyoto University of Wood Research".
http://woodl .kuwri.kyoto-u.ac.jp 10080/
Tanaka, F. i Fukushima, A., En la Web de la "Kyoto University of Wood Research".
http://woodl.kuwri.kyoto-u.ac.jp 10080/
256.- Caracterització mecànica i microestructural de compòsits HDPE/fibres lignocel·lulòsiques
Tasker, S. I Badyal, J.P.S., "Hidroxyl accessibility in celluloses", Polymer, 35(22),
4717-4721 (1994).
Terashima, N. "A New Mechanism for Formation of a Structurally Ordered Protolignin
Macromolecule in the Celi Wall of Tree Xylem", Journal of Pulp and Paper Science,
16(5), J150-J155 (1990).
Timoshenko, S.P., "Resistencia de Materiales" 263, Ed. Espasa Calpe S.A., Madrid
(1970).
Toynbee, J., "Silane crosslinking of polyolefins: observatins on the tin catalyst
employed", Polymer, 35 (2), 438-440 (1994).
Tripathy, S.S., Jena, S., Misra, S.B. i Padhl, P., "A study on gran copolymerization of
methyl methacrylate onto jute fiber", Journal of Applied Polymer Science, 30, 1399-
1406 (1985).
Yam, K.L., Gogol, B.K., Lai, C.C. i Selke, S.E., "Composites from Compounding Wood
Fibers with Recycled High Density polyethylene", Polymer Engineering and Science,
30(11), 693-699(1990).
Yongli, M., Xiaoya, C. i Oipeng, G., "Bamboo fiber-reinforced polypropylene
composites: crystallitzation and interfacial morphology", Journal of Applied Polymer
Science, 64,1267-1273 (1997).
Varma, I.K., Anantha Krishnan, S.R., i Krishnamoorthy, S., "Composites of
Glass/modified jute fabric and unsaturated polyester resin", Composites 20(4), 383-388
(1989).
Wang J., Heitner, C. i Manley, R St.J., "The Photodegradation of Milled-Wood Lignin.
Part II: The Effect of Inhibitors", Journal of Pulp and Paper Science, 22(2), J158-J163
(1996).
Bibliografía.- 257
Wake, W.C., "Theories of adhesión and uses of adhesives: a review", Polymer, 19, 291-
308 (1978).
Wegner, T.H., "Wood", Enciclopedy of Polymer Science and Engineering, Vol. 17
Wiley and Sons, New York (EUA) (1991).
Wendland, W.W. "Thermal Analysis", Wiley and Sons, New York (EUA) (1986).
Williams, J.G. "Fracture Mechanics of Polymers", Ellis Howard, New York (EUA)
(1987).
Woodhams, R.T., Thomas, G. i Rodgers, D.K., "Wood Fibers as Reinforcing Fillers for
Polyolefins", Polymer Engineering and Science, 24,1166-1171 (1984).
Zerbi, G., Gallino, G; Del Fanti, N. i Baini, L., "Structural depth profiling in polyethylene
films by múltiple internal reflection infra-red spectroscopy", Polymer, 30, 2324-2327
(1989).
